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20 July 1961

PREFACE

This publication is an addendum to the Proceedings of the
Project VELA Symposium, held at the Pentagon in October 1960.
The two papers comprising this addendum were originally pre-
sented in classified versions at the Symposium; those versions
were reviewed and rewritten to enable their present distribution

in unclassified form. A distribution list is also included.
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by
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DASASS RESPONSIBILITY AND ORGANIZAXION PORTESMING
P, G, Calentine

A2 mogh of you may know, DASA; or AFSWP as it was kuown prier 1o
Moy 19529 has been in the Atomic Testing business since World War II.
Based on the opergtional requirements for infommetlon we establish the
technicael requirecments for experiments. Projeet prapossls are then
subzitied to us by the various research organizations for review apd
s,p;p‘rovzaﬂ.‘g DABA, Fleld Command at Albuguerque, dsteymines the esupport
required snd then programs the support Yo the project. Then, they
organize all the DOD experimenting groups into the DOD Technicel Testing
Organization, headed by the Fileld Compend Test Group.

When tests are being conducted at the FPG this DOD Technical Testing
Organlzation becomes a Task Unit of the Joint Testing Force which sup-
ports them and creates the testing enviromment required for the various
experimental projects. e

When tests are being conducted at the NTS this DOD Technical Testing .
Organization becomes & part of the ARC's NTSO along with varlous other
ugers and receiveg ;the technical and ldgistic support requlred for the
various experiments. ‘

Fleld Cosmand Prbvides the Military Deputy Test Menager and a supe
port organizetion as part of the NTSO. This support organization provides
the militaxry support required by, hot only the DOD User Group, but also
to the various other users.

After the tests are completed the test data collected flows back to
DASA for quelity control and publication. After being analyzed it 1is
Pprepared in selected formis and dlsseminated to users.

Because of DASA*s orgenization and experience in the testing business
and 1ts assigued misgion to supervise all DOD atomic test activitles, the
Advanced Research Projects Agency asked DASA to assume in its behal?
reppongibility for the proposed VELAWUNIFORM explosion series which

4
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Includes eodrdimstion with the ARG fop 411 nuslees and HE shoim &t the
NUS and for nuclear shots outslde the NIS, The ecordinztion end teaming
1p with the AEC tre necesgary because they are responsible for funding

-and accomplisning a1l HE shots fired ualb the NIS and for ell the nuciear

shots of the VELA~UNIFORM serieg without regard to location, The ALC
will alec meke some ¢lose=in measurements and determine the yield for
all nuclear shots.

In addition to the responsibilities that I have already mentioned,

DASA will conduct the large HE shots outetde the NTS and will egordinsts

and comtrol all DOD activities ai shot sites. The Alr Force Technical
Applicetions Center will formilste the over-all technical requirements
of the measurement program to which DASA will be responsive,

The DASA and DASA Fleld Command are proceeding with this agsignment
much in the same mepner as they would for s regular nuclear veépona effects

tegt series,

. An orgenizationsl structiire has been jointly developed by Field
Commsnd end ALOJAEC for implementation of the various parts of the explom
sion series., For simplificetion I will eliminate same of the detail and
shoy you a condensed version in order to emphasiz;a the m:j&or ya’rts. (See -
Figures 1 &nd 2.) ' ' :

For purhoses ¢f clarifying lines of authority and responsibility for
Joint planning 1n areas of common interest and field operetions, AEC/ALO‘
and FC/DASA heve agreed in the assigument of Mr. James Reeves, AEC/ALO,

. a8 Pré.j‘ec_:t Manager a.nd. Colonel leo A. Kiley, FdDA'SA,{BIS Ansocia.‘f;o Project

Mensger for the shots at the NTS (CONCERTO) snd the nuclear shots in
other sites within the United Stetes (DRIBBLE).

In these capacities they will de individuslly responsible for the
AEC and DOD partictpaetion but equally responsidle for determining site
locations and deciding when shots will be detonatsed.

' It 15 belleved that this Jolnt team 1s.e fine arrasngement for

 sccamplishing this task. :

3
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Jor the meesurement program under the cognizaxnce of DASA, the techniw
gel requirements coms (Figure 3) fraw AFTAC to DASA by Wey of ARPA. DASA
deyelops this further and glves mwore detsiled guldsuce to the project
agencles Upon vhich they develop project proposels and {Figure 4} send
them back t0 DASA. Field Commnd fu coomiinetion with ARG/ALQ determines
the support requirements of the proposel for DASA which then incoz'pora“bés.
thew into s technlcal and support plsn.and takes 1t to APTAG for coordinstion
‘and then on to ARPA for approval,

After the plan is approved it 1s (Figure 5) sent back to DASA Field
Commeand with money. Fleld Command then programe money aad support to the
project and binds <it, along with other projlects, inte the DOD technical
testing orgautzation Which. then plugs iato the NTSO and cperstes as & part’
of 1t, After the verious shots are conducted, ‘the data’ collected will
flow back in a m.nnor yet to be prescribed through DASA snd -AFTAC to ARPA
and the users.

In response to a nemora.ndm from the Office of the Assistant Se»ren .
.tary of Defense for Public A;:‘fairs, DASA hes pre_pa.red and 1s nov Luplew
wenting a broa.d public affairs plan to aupport that of VELA-UNIFORM cincerned
. with the undersround chemical and nuclear explosion series and the
construction of prototype detection stations. L o

It may be well to polut out that many portions of this test program
are dependent on the outcome of the eaxrlier portlons. A great desl of
the plAnni.ns for the 1eter ghots 1s likewise dependent on ‘the outcome of
the earllier shots. .o - ot

In conclusion, it mst be emphasized that the puclear test explosions
discuszed above have not dbeen authorized to date.
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THE PROBLEM OF ON~BITE PXPLOSION INSPECTION .

*

. ’ by

Mr. Robort Scheid, _
Alr Force Technlcel Appiicetions Cemtar
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THR PROMFM OF OR-SITE RXPIOSION INSPRCTION
Rovert Scheld

In discusslng the methods end prodlemm of on-site Inspection, I
should like to cover first the types of events that can be inspected;
that 1s, the ariteyie that have been scst up Zor imspectlion; second, the
locati:ons most sultable for clandestine testing; third, the generwl
chareacteristics of clandegtine nuclear tests, in particular those
charecterigtics thet are of eignificence to luspection; fourth, the
wethods end technlques an inspection may use; and fifth, the, regearch
progren @9 vEe nov eéee it:

The problem facing on-eite inspection is to.determine the nature
end, of courae,. the exact location of seismic even‘cs.thn't have been
detected b'y fhe control system and that are sugpeclted c:f being clan-~
destine underground nuclear tests. Before such an inspection cen dbe
underteken, however, the event in quéation mast meeté:erta.tn‘criteﬂa
vhich ere outlined here on my first slide (Fig. 1). First, it must de
.at least magnitude 4.75 (ti,tat 15, about 20 KT). Secohd, it must be
recorded et a sufficient number of control pests in the detection gystem
to egtablish the approximate time and place of its occurremce. Spectif-
ically, at least four errivel times must be recoz:q.ed at thi'eg Qiffexent
control posts to establish time and posﬂ.to’p oé the event.

_ Specifically exempted are events ﬂhose: depﬁ.br focus 18 estsblished
as being below 60 kilouweters, events that can be 'eat:;bushed as elther

foreshocks or aftershbocks of earthquakes of at, least magnitude 6, snd
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events vhon‘ epicenters are located Ja the deep ocean but for which no
congistent hydroscountic signals ere ycceived.

Assuning that an event neets these brosd criterie and is selected
for inapeclion under the quotes systen, the size cof the geographic erea
that cen be inspected will, according to the present U. S. position,
vary from 200 to 500 equare kilometers oy fros epprozimately 75 to 200
square miles. This veriation is based op the mumber of coutrol posts
evound 'tha epicenter of the event. Jf control posts arve located in
every posoidle 90° gector, the area vill be limited to 200 gguare
Jtilometers. If control posts ere ‘loce.ted on only. 2 or 3 eides, the erea
vill be 500 @quere kKilaueters. '

Inegine, then, that tthe contyrol system dispatches an inspection team
to @ site. We hope they can axrive within ebout 1 week after the event.
What ehkould they 100k fort. (Fig. 2) We have listed heve gome of those
chazacteristics of a clandestine muclear test that.are of significence
to onesite inspection. Though ap attempt undoubtedly would be made by
a violator to cover up or eliminate u'mny‘of these cheracteristics, there
pfobably would still be evs.dence. that was overlooked by the violatoy or
impossible to bide. '

Pirst, the test would require‘some préparation of the site, which
in turs would imvolve & work party end associated vehicles and equipment.
Depending on the nature of the teat, it is estimated that on-site activity
could persist for a pre-test period of a mont}x to moye tham a year
followed by 3 to L days for clean-up after the shdt; The work pa.rti

would probably need tumneling or Arilling equipment to reach the shot
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point. Certainly, some means must be found to dispose of mine xrubble
or drilling mud. Pre-shot preparations also may require new road or
alrfield corstruction, or mooring fecilities for ships if an offshoxe
test were conducted.

Pregumsbly, the justificetion for clandegtine nuclear tests would be
knowledge obtained fyrom such instrunentetion €8 might de installed. Thisg
could de ¢ ginfmum amount of instrumentation designed aimply ¢o give
yield snd reaction history; even iz this winimum ctse, however, persomnnel
would be needed for imtdhtim, servicing, a.nQ, data pecording. Perhaps
some 10 to 12 wen on site for 3 to 4 dayw could install the devics,
instrument 1t, record date, and clean up after the firing. If wore
elsborate instrumentation vere used, instrument holes would heve to be
drilled, and edditionsl cable or telenetering equipment would have to be
tnstalled and moved out. ‘

The firing of the’ device will leave certain effects in the environ-
ment. Underground, @ rubble-filled cavity would be formed that would
approximate 70,000 cubic yards per KT. Possibly, depending on the
geology, & chimey from this cavity toward the surface would also be
formed. The shockwave might cause root dsmage to vegestation immediately
aebove and around the surface zero. If the shot were not adequately
buried, there could be vemting, frecturing, &nd feulting in the
surrounding srea.

These test characteristice end effocts suggest various inspection
methods which are listed on the mext figure. The main problen faeing &n
inspection tean at tht:;'. inltial stege of its activity 18 thet of reduaeting

the area from one of several hundred square kilometers to ope of more
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+ or chimney. If theae or other techniques successfully point to shot

raupgesble sizswnthal 1s, 10 & sualler aren uhere geophysical, technigues
cart be enployed more effectively. Thua, In the first phase of the
inspection, attempts would De meda Dy means of eexial photography,
focludting bleck and white, color, cemouflage detection, and infraered,

to pick up clues such a8 yoeds, unusual human activity, vegetatior damage,
and nine openings that would enable the tean to Irapidly conﬁenttaf;e. $ta
eff0rts in one Oor & few small areas. In eddition, eeismic noise @nttor-
ing wsing etrings of Mmea nfght be employed to 1m§te the epicentral
erea. In the smaller areas geophysical techniques might be cuployed such
as seismnic profiling in order to detect thé erushed zone or cavity from
the explosion. Msgnetic and electromognetic surveys might de flown in‘
corder to datect drill ‘l_;ole casings or other metallic objects. In the
case of & marine enviroumest, acoustical surveys couic!. Ye made to
deternine bottom modification or crushed.zonea. Burface subgidence
measurenents l;ngbt be ::onducted in order to d;atect &onti;zuing vertical

motion Sf the earth's surface resulting from the formatiom of 2 cavity

locétion, it 13 .then posaible to drill into the erushed zoune or cavity

in order to obtain f£ission produst evidence.
This, &o b;-iet outline, ie the anticipated procedure. i
The general gﬁ'al of the onesite inspection research program is to é

&eﬁelop.qperattone.l techniques for an inspection team to use in detere

mining the nature =nd location of & selsmic event. Specifically, we

& .
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{1) adept and lmprove techniques that bave alresdy proved
useful in other flelds;
(2) seek cut and explore unconventional methods and new

ideas; and,

(3) eather and compile data zo that teams can mske valid

interpretations in vearious environments and counditions

of geology.
With this in mind, then, I would like to discuss the research progran

63 ve see it now.

| As previously noteq, th.e success of an iixspection teanm will deﬁend
to a large extent on its ability 'to reduce the taxget area rapidly. In
_this effort, the team .will probebly be forced ﬁo rely heavily on sexial
photographic techniques. In order to refine theée techniques for use by
inspéction teams and to collect d.éta, we have l.aid out a program which
includes the following: . ' | '

. (1) Investigation of optimum camera-lens-film snd filter
combinationg for varied terrain and wea.‘Eher conditions;

(2) study of reflectance and other characteristics of

d.amaged vegetation and detection of these effeéts by aerial

' photography and infra-red methods; and, .

| (3) Interpretation of aerial photography takén bYefore
and after test explosions to detail terraln effects and human

activity connected with test shots.
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geisnic nolse wonlitoring, thet Js, Listening for earthyuake oy
explosion aftershocks, may provids a wnigue method 4o distinguish eartbe
guakes from ugderground nuclear explosions. The 3data, at Present however,
ere meager. We have initiated o program to cullecet aftexshack dats from
the test explosions and from swall earthquakes in the Sen ¥rancisco Bay
area. Three panel trucks have been equi%vped with strings of geophounea
and magnetic recordins equipment . on .ﬁon notice thip gear can be
moved to epicentral aress in Northern Celifornie to recoxd eftexshocks
following Richtet'magnitude 4 to S‘eartbqnakes. In cornection with these
operations, terrsin studies will ﬁe cerried out to pinpoint possible
surface effects. We are just now considering the possibility of extending
attérehock studies to worldwide environments.

S;ismic profiling is one of the few techniques that offer the
possibility of direct cevity or crushed zone detection; We intend to
explore the usefuluness of present methods over existing cavities at the
Neveda Test Site and at VELA research explosions. At presénﬁ, however,
it is difficult and time-consuming to cover largg areas'in the fine
detail necesseary f&r on-gite inspection. WeAhoée, in this connection,
to initiate work directed toward development of continuous signal sources
apnd wider coverage.

Magnetic and electromagnetic surveys, probably using airborne.
equipment, wmey prove useful in detecting drill holé casings or buried
conductors, and we have started work to explore these methods at the

forthcoming test explosions. We also want to investigate the usefulness

©

e
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0f these techniques In areas with shallow wabley cover, for iustance, the
off-shore oll Tields 4in the Gull of Mexico.

Underground testing in such a2 ares-~tbat 1s an wndergrounde-undeyvster
test--poses a special problem for lnspection teams. Absence Of surtace
features such as roeds or evidence of human activity will make tt
difficult to rednce the target aree 10 a size vheye geopiysical technigues
can be used efficlently, In thils connecticn, we plan to investigate the
usefulnees of modern methods of marine acoustic or seismic surveying to
detect crushed zones Or poseible bottom modification.

Theoretically, an undergraund nuclear explosion will cause surface
motion, mainly vertical slumping over the cavity and chimmey. The problien
is to meagure this motion as it occurs after the shot, Preliminary
studies using liquid level methods have been carried out ot past
explosions and will likely be continued. Additionally, we intend to
explore the apblication of photogramnet.ry to thie problem et some of the
future testb explosions. .

Ingpection teams would probably make detailed radiation survejrs even
though it is unlikely that & well-planned ;est would vent to the surface.
These techniques are st.andard and have been employed for a long time at
the various undergroun@ tests. In addition, ‘we are examining the
usefulness of radon release measurements. Increased permeability of the
soil resulting from the shockwave or gas pressuye from the explosion will
tend to increase ground xadon releages. We have i{ngtituted a program to
collect background data on radon equilibrie and also‘to@easure guch

increases as might.occur after explosions end earthquakeg.
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Cround electrical suxveys, as noted in the figure, are a possible
technlque foxr detection of crushed zomes oy covities. We fecl ‘that
present methods 4o uot allow zulfliclent penetration to xeech the depths
et which vell~¢onteined tests would be conducted. Nevertheless, we hope
to keep abxeast of developments in this field end will ¥ry to utilize any
major advances thet ere made.

Gravity surveys are in a similar category. Calculetions indicate
that cavities oxr crushed zones resulting from underground tests would
cause gravity anomelies of about .00l to .OL milligals. These eaomalies
seen to be somewhat delow the 1imit of present capability. A4As in the
previous case, we hope to keep abreast of improvements in instrumentetion.

The last method shown in the slide is -somewhatl specialized and
appllies only to tests that might be conducted in abandoned mines or
ebandoned drifts of active mines. The thought here is that during the
period of abandonment an equilibrium is Qeac@ed between the tempexsture
of the mine wall and the air. Use of a mine drift for %esting and
necessary ventilation would upset this equilibfium. Sensitive temperature
measurements therefore might indfcate vhether a supposedly abandoned mine
had in fact been used.

In addition to the work directed toward these specific techniques,
we are also undertsking a more general ﬁroject to gulde us in the research
program. This work will evaluate the current level of capability in the
various technigues, prcﬁide information on.the direction of current

regearch, and indicate how the various methods can best be adapted for
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uge Ly Inspection feams. By lncressing contsct with Industrial and
academic circles, we also hope thet this project will help in developing
campletely nev ideas end unconventionsal methods.

In summary, then, we have reviewed the criteria for inspection of
events end their possible locations; the characteristlcs of clandestine
tests ‘Gha.:c are of interest; inspection procedures; and, in general,
the regsearch we plan on the various techniques. I appreciate greatly
the opportunit;r to present this materisl to you and certainly hope it
vill belp stixmglate ective interest and participation of many of you in

our program.
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CLANDESTINE TEST CHARACTERISTICS OF SIGNIFICANCE

TO ON-SITE INSPECTION RESEARCH

I. Site Preparotion
1. Personnel
2. Tunneling or drilling equipment
3. Trucks, aircraft, ships

il Instrymentation and Firing
1. Personnel
2. Instrument holes
3. Cable or telemetering equipment

. Effects

R Rubhle-filled cuvity plus chimney
(70,000 cubic yqrds per KT)

2. Vegetation damage
3. Fracturing, faulting, venting

Figure 2
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POSSIBLE ON-SIWE INSPECTION YECHNIQUES

ON-SITE TECHNIQUES
Photography

{nfro-Red Surveys

Sdkﬁk Nolse Muniioiing
Selsmic Profiling

Mugﬁetic_ ond ﬁectromognetl: Survaeys
ieoustitnl‘ Surveys (Marine)

Surface Subsidence Measuiements

Geochemistry.

Ground Electrical Sumﬁ

Gravity Surveys

- Mine Wall Temperature Vnriuﬁons.

" Figure 3
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“EFFECT"” OR EVIDENCE

Iviulllun e:ﬂvdily
agetution damage
Gu?ufnd displn:;:t’m

Humop aetivity

~ Vegeiction domage

Aftershacks or (iolses

- Crushed 2ono or cavity

Presenco of metallic conductors or fsrig-

. magnetic objects on or {n the earth

Bot‘tom‘ modification
Crushed zone or cavity

- Post-shot subsidence over the cavity

Al;omalous l'ndiodlemlstrf

~ Dehydration

\

Crushed zone or cavity

Human activily in nMnd@ned mines
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Operations Research 0ffice
Depayrtment of the Army
£935 Arlington Road
Bethesda, Maryland

Compandant
U.S8. Lrny War College
Carlisle Barracks, Peaonsylvinia

Commandant
Command and General Staff Collegs.
Fort leavenworth, Kansas

Chief, Bureau of Ships

Repartment of the Wavy

Ma.shi‘ngtm 25' DoCo

Attn: Lit.Comdr. Leonard Pinzow
(for Mr. Schuert, NRDL)

Chiegf, Bureau of Naval Weapons
Pepartment of the Navy
Weshington 25, D.C.

Atta: Mr. John Nicolatdes

Coutmandsr

U.S. Naval Ordnance Laboratory
White Oalk

Silver Spring, Meryland

Attn: Comdr. B. R, Petrie, Jr.

U.S. Naval Research Laboratory

Departuent of the Navy

Hashington 25, D.C.

Attn: Dr. Claude E. Cleeton
(2 copies)

HRegdquarters, U.S. Marine Corgs'
Washington 25, D.C,
Attn; Major Fhilip A. Davis




Air Foree

oftice of the Assistant Seeretary

of tha Alr Forece (Resmarch and
Development}
Departument of the sir Force
Washfagton 25, 5.0,
Ating M, Franklin J. Ross

Office of ths Deputy czmez of .
Staff, Development

Headquarters, USAP

Department of the Ay Porce

Ua.shinston25, D.C.

A¥DSD/MS

Directorete of Research end
Technology, nes/p :

Depertment of the Air Porce

Washington 25, D.C.°

Atta; Maj. E. 0. Lowry

Cammsnder, Air Research and
Development Coumand

Andrevws Air Foree Base

Washingtan 25, D.C. .-

Atta: Maj. Currie S. Damie

Commander, ALy Force Ballistic
Missile Division
Alr Force Unit Post Office - ’

" Los Angeles 45, California

Attn: It. Ernest Volgenau
(3 copies)

Copmandey

Air Force Special Weapons Centep
Kirtland Air Force Base

New Mexiceo

Atta: 8. Iew Allen, Jr. .

Commander, Atr Foxve Technical
Applications Center
Headquarters, USAY
Washington 25, D.C.
Atta: Dr. Carl Fe Rouney
{3 copies)

Commander, Aiy Force Canbridge
Research Laborstorties ,
levrence G. HBanscam Field
Bedford, Massachysetts
Atta: Dr. Worman A. Haskell
{2 copsea)

Commander
North Americen Alr Defense Coumand
Ent Aly Force Base, Coloreds

Commander
Air Unfiversity library
U.58. Air Force

© Maxwell Air Force Base, Aladans

II. Other (Non.Defense) Government Organizations

Office of the Special Assistant
to the President for Selence
end Technology .
Execytive Office Building
The White House
Washington 25, D.C.
Attn: Mr. Spurgeon M. Keeny, Jr.

Mr. Fhillp J. Parley

Special Assistant to the Secretm
of State for Disarmament end -
Atomic Emergy

Department of State S
Vashington 25, D.C. (2 eoptes)

Atomic Energy Commesion

0ffice of the Assistant to the
Secretary of Defense for

Division of Military Appiications

Hashington 25, D.C.

Atomlc Energy Attn: Mr. Donald I. Gale

Department of Defense
Washington 25, D.C.
Attn: Col. Philip L. Hooper
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{2 coptes)




Atomic Energy Commissicn
Alvuguerque Operations OffSce
PQQ‘. BOXv 5“’00

‘Albuquerque, New Mexieo
Attn: Mr. R, B. Miller

U.S. Nationel Bureau of Standards
Department of Commerce
WaShing’bon 25, ».C.

Attn: Mr. Harry Mathesom

U.5. National Buresu of Stendarxds
Boulder Laboratories

Boulder, Coloxado .

Attn: Mr. Willtam P. Utlgut .
U.9. Coast end Geodetic Survey
Department of Coumerce
Washington 25, D.C. )
Attn: Dr. L. M. Murpyhy

®

U.8. Geolaogical Survey
_Departnent of the Interiop
Geologic Processes

Room 4215, GSA Bullding
Washington 25, 0.C.
Attn: Mr. J. R. Balaley

[}

U.S. Geologic¢al Swrvey
Federal Center

Denver, Colorado

Attn: Ir. P. Edward Byexly

(2 copies) ’

U.S. Geological Survey
Water Resources ,

Roomt 325, Arlington Tewers
Arlington, Vipginig

Attns Vp, Russell M. Browi

U.8. Geologlcal Survey
345 Middlefield Roatd
Menlo Pars, Californie
Atm: Mre. ¥, B, MeKelvey

Zational Aeronautics eud Space
Adninistration
Washington 2%, .C.
Atta: Dr. John E. Naugle
(2 coptes)

Central Intelligence Agency
2430 "B" Street, B.W.
Washington 25, D.C.

Attn; M. Rodbert B. Matteson

National Acedemy of Sclences
2101 Constituytion Avenue, B.W.
Washingtam, D,C. '
Atin: Dr. Linp Hoover .
' Dr. Pembroke Hart °

(2 copies)

National Science Foundation
195 Constitution Avenue, N.W.
Hashington, D.C.

Attn: Dr. Roy E. Hanson

_B. INDUSTRIES, UNZVERSITIES, SCIENTIFIC ORGANIZATIONS

© ACF Industries, Inc.
Blectro-Physics laboratories
3355 Fifty-second Avenue
Hyattaville, Maryland
Attn: Vr. Vesley Mollaxd
' (2 eoples)

Advance Industiries, Ine.
640 Memoxial Drive
Cambridge, Massachusetts
Attn: Dr. Roger E. Clepp

Aero (2o Astro Cogrporation
1200 Dwke Street
Alexapdris, Virginle
Atta: Vr. Donald Reiser

Aero jet-Ueneral Corparation
Room 809, Cafritz Building
1625 Bye Street, 8.4,
Washington 6, D.C.

Attn;

(2 coptes)
Mr. 8. L. Browy .
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Asroputronic Divisiow

Ford Motor Cowpany

1234 Air Vay

Glendale, Californla

Atta: Dr. Youtgomery R. Jahnsan

Aerospace Corporation
El Segunda, Californias
Attn: Dr. P, Py leonard
‘ {2 coptes)

Aexospace Research, Inc,

90 Massachusetts Avenud

Camdridge 39, Massachusetis

Attt Mr. L. Dgnn:o Shapiso
Preaident

Afrdorne Instruments Laboratory’
Division of Cutler<Hamnez, 2nc.

Comae Road

Deer Perk, Long Iesland, New York
atta; Mr. Willianm F. Woodbury

Commanding Officer

Office of Ordnance Researeh’

Duka University

Box CM, Duke Staticn

Durham, North Caroliuns .

Atta: Prof. C. B, Mandeville
Untversity of Aladams

Allted Research Assoclates, Iac.
k3 Leon Street
Boston 15, Massachusetts
Atta: Mr. Daniel J. Fink
(2 coptes)

ALPRA Corporation
Richardson, Texas
Atta: Mr. Robert T. Bergnann

Anerices Science and Engineering
85 Broadway

Cambyidge 42, Massachusetts
Attu: Dr. Msytin Annle

hd ®

Amepicen Systens; Iae,
3412 Century Boulevard
Inglavood, Californis
Avtn: Wr. David 0. Qaldvell

Applied Physics laboratory
The Johns Hopkins Univgrsity
8621 Gecrgle Avenus

Silver Spring, Maryland
Atta: Dz. Albvert M. Stens

Aroour Research Foupdation

30 ¥West Thirey-fifth Street
Chicago 16, Illtnois

Atmz .nr‘. Gc‘ H. stl‘ehmelel‘

‘ , (6 eopies)

Pr. 1loya V. Berkner, President
Assoctatz2d (hiversitics

10 Columbus Circle

Yew York 19, Wew York -

Atonlice Yuternational Division
North American Aviation, Ine.
1000 Connecticut Avenus, W.W.
Washtagton 6, D.C.

Attn: Mr. Robert H. Sehnert

Atomics Interpational Divielon
Noxrth American Aviation, Inc.
Canogs Park, Californis
Attn: Dr. Sidney Silegel

. Mr. R. C. Allén
Autonetics Division

North American Aviation, Inec.
412 Cafritz Building

1625 Eye Street

e

‘Washiagton 6, D.C.

Attn: Mr. J. W. McMurray

AVCO Corporgtion
Wilmington, Massachusetts’
Atta: Dr. Samuel Globe
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Battelle Memorial Institute
505 King Avenue

Columbus i, Ohic

Attn: Mr. HE. S¢ Kirschbaeum

Bell Telephone laboratories, Inc.
Whippany, New Jersey
Attn: Mx. Francis D« Benedice

Bendix Corporation

1701 K Street, B.W.-

Suite 901

Washington 6, D.C.

Atta: Mr. lrmst ?. Wileomd

(3 coptes)

Boeing Airplane Coumpany
P.0. Box 3707

Seattle 24, Washington
Attan: Mr, Haven C. Browm

hiversity of Californie
la Jolle, Californis - .

California Research Corporetion ’
Ls Habrs, Californis
Attn: D!'. ro G. Blm, J!‘o

Century Geophysical Corporetion
515 South Main Street

Pulsa 3, Oklehoma

Attn: Mr, Bo‘ P mrfteu

Collins Radio Company

Universel Building

Suite 429

1825 Connecticut Avenue, H.W.

¥eshington 9, D.C.

Atm‘ mo nomd c. mggﬂ .
(2 coptes)

Columdis University
Blectronic Research Ladorgtories

- 632 Weat 125th Streat

Kew York 27, New York .
Attn; Prof. John B. Walsh

Consolidated Eleoctrodynamies Corp.
Government Liaison Office

T6h Twenty-third Stpeet, South
Aritngton, Virginia

Attn: Mr, Willlan W, Dupus

Continental 01l Caupany
P.0. Draver 1267

Ponce City, Cklahoma
Atta: ¥r. W. B. N, mty

Convair Astropautics Division
Genersl Dynamice Coxporation "
1710 B Street, H.W.
Washington 6, D.C.

+ Attn: Mr. T, G. Pownald

Laboratories for Applied Sciences

University of Chicago
Chicago 37, Illinois
Atta: Dr. Yoster P. Rieke

Chrysler Corporation

Defense Operations

1700 X Street, W.W., Ro. 1306
Washington 6, D.C.

Atta: Mr. Antimo Abrew
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Convalr Astronsutics Division
General Dynemice Corporation
P.0C. Box 1126

San Dlego 12, California |

Atto: Dr. Jack M. Maugiper

Cornsll Asronsutical Lladoratory, Ince
W55 Genesses Street

Buffalo, New York

Atta: Mr. Barold A. Cheilsk

Pevalopuentel Enginsering Corporstich
Isesburg, Virginla
Attn: Mr. Charlss L, Spencer

]




ge G, Dewey Corporation

202 Bast Forty-fourth Strest
New York, New York

Attn: Mr. Gordon C. Dewey

The Dikewood Corpcration
4805 Menaul Boulevard, N.W.
Albuquerque, New Yexico
Attn: Mr. Milton B, Jenkine

Douglas: Airevaft Company, Ince
603 Commerce Building

1700 X Street, N.W,
Washington 6, D.C,

Attn: Mr. Edward Spralts

(2 eoples)

Edgerton, Germeshausen end

. 01'131', Im.

150 Brookline Avenua

Boatar, Massechusetis

Atin: Nr, Edward A. Colsom |
a (] copi.eo)

Electrc-Optical Systeus, Ine,
125 North Vinedo Avenue
Pasadena, Californla

Attn: Wr. Irving Weiman

Blgetro Technical Isboratories
Mapdrel Industriés, Inc.

513k Glenmont

Houstan, Texas |

Attn: Mr, W. H. Flyma

Engincering-Fuysics Cmupam
5515 Randolph Road.

Rockville, Maryland

Attan: Mr. Vincent J. Cushibg

Ford Instrument Company
Speryy Rand Corporation
31-10 Thomson Avenue

Long Islend City 1, New York
Attn: Mr. Theodore Jarvie

General Dynanles Corporation
Electric Boat Iivision
Groton, Connecticut

Attn:

Mr. J"o Vs Hm

General Dynamios Caorporation
General Atomie Division
San Diege, California

Atta;

¥r. Briap . Dunas

- Genaral Blsetric Company

Miseile end - Spate Vehicle
Depaxrtment

Philndelptia, Pennsylvonis

- Attag

Dr. Milton Dank

Genpral Electric Campeny
Santa Baxdara, Califormie

Attn:

¥r. Wlltan ¥. Harger

Generel Electric Company
Schensctady, Wew Yark

Attn;

lﬂ'of L. L. Stani

" Genersl Blectric Campany
Syracuss, New York
© Attas

M. wcm

. General Geophysical Company
750 Houston Clud Builiing
Hougtin, Texas
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Attn:

Dr. lewts M. Mott-Suith

General MiAls, Ine.:
2003 East Hennepin Avenue
Minnespolls, Minncsots

- Attn:

b». Otuar M. Stuetzer

Geotechnical Corporation
Box 28277
Dallas 28, Texas

Attn:

Dr.. ¥illiam B. feroy
(2 eoprew)




Gulf Research and Development
Company

Geophysical Research Division

Drawer 2038

Pittsburgh 30, Pennsylvanie

Attn: Dry Te Jo O'DonnEll

Karverd College Observatory
Harvexrd University

Cambyrlidge, Massechuseits
Attny Mre G. Rickerd Euguenln

Reyes Alrcraft Corporetion -
Birminghanm, Alebaws
Attn: Kr. Cherles M. Askey

Hughes Aigcraft Campany
Florence Avenus €t Teale Styeet
Culver City, Californie

Attn: My, T. D, Hanscame

IRM ¥ederal Systems Divieion

1120 Conpecticut Avenus, ¥.¥.

Weghington 6, D.C.

Attn: Mr. Jemes N, Barnhill ,
(2 coptes)

Jersey Production Research Coqu
1133 North lLevis Avenus o w
Tulsa 10, Oklahoma -

Attn: Dr, P, S, Williems ¢

Kaman Nuclear Divisioan

Kamnsn Alzeraft Corporstion ®
1 West Les Vegns Street

Colorado Springs, Colorado *
Atta: Mr. Frank H. .Shelton

‘Leborstory. for Blectronice, Inc.

Boston 15, Maseschusetts .
Atta: Mr. Leonard W. Sgegren

LeCoste and Romderg
Austin, Texsa
Attn: Mr. Lucien J. P. IACOIu‘

" Attng

Attn:

Lamont Geological Observatory
Colughie University
Palisades, New TYork

W xo J ® Doma.n

lavrence Radistion laboratory

University of Califoraias.

P. 0.. BOI m '

Liverore, California

ore Ch‘rh‘ P8 Violet
(3 ecpies)

1idrestope Divisicn

General Precisioh, Inc.

808 Western Avenus

Glendals, Californie

Attn: Mr, Rohart C. Ukaoft

I3ncoln laboratory

Massechusatts: Instituta of
Techaology

loxington T3, Massechusetts

Attn; Dr. Jemss H. Pannell

Arthur D. Little, Inc.

15 Acom Park

Cambridge 4O, Massachusetis
Attn; MWr. R, N. Hazelwood

Litton Industrias

336 Borth Foothill Road
Bevarly Rills, Celifornie
Attn: Mr. Frederick J. Wilmers

lockheed Afrcralft Corporation
1000 Cannecticut A’Vem’ n.W.

" Washington 6, D.C.

At;n. Mr. J. 2. &rover

los Alampe Sclantific Ladorstory
Untversity of Caltfornias
P.0. Box 1663

Los Algnmos, JNew Mexseo
Atta; Dr. Awtin D. Mehulre

(& coptes)

- (2 eopties}
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The Martin Compaiy
Mail Wo. J 3349
Middle River
Baltimore, Maryland
‘tm: Mr. !-. L. Jaskson
(3 coptes)

Melp@, Ine,

3000 Arlington Bowlevard
Falla Church, Virginia
Stta: Mr. Ralph Mauller

University of Micligan

Willow Rup Laboratories

Tpsilant{, Michigan

Attn: ¢, Rodert L. Ohlsson
(2 eopies)

Minneapoliis-Honeywell Regulator
Company

Wilitary Products Division

2435 Virginia Avenue

wmhimm T, P.C.

Atta: Mr. John M. Keprios

(3 coples)

Univeraity of Minnesota
Minnesgpollis, Minnesota
Attno m. JOhn R- Uincklel' *

*

The MITRE Corporetion '

" 24 Wood Street

Lexington T3, Massachusetts
Attn: or. Paul B, Grant

National Engineering Sc!.enee
Company
T11 South Fair Oaks Avenue
Pasadena, California .
Attn: Mr. Nicholas D. Boratynski
Prasident

North Anerican Avietion, Inc.
1000 Comnecticut Avenus, N.W.
Weshington 6, D.C.

Attn: Mr. John R. Betzler
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North American Aviation, Ines
Missile Division

12214 Lakewood Boulevard
Bowney, Californis

Attn: Mr. Joseph X. Mwrphy

Sorthrop Corporetion.

Noralr Divistan ‘

1001 East BProedvay
Hawthomna; Callfornia

Attn: Mr. Paul X. vou Essen

Forthrop Corporation
forair Division
Suite 905

" 1730 K Street, X.V.

Washington 6, D.C.
Attn: Mr. W, J. Ockes

Fhilco Corporatiomn

1707 E Street, N.W.

Washington 6, D.C. (k copies)
Attn; Mr. Sverett H. Teare

B. H. Plescet Assoclates, Ine,
6399 Wilshive Boulevard
1os Angelss, California
Attn: Mr. Olen A. Nance

Radio Corporetion of America
Defense Electronics Products

' 1725 X Street, N.W.

Washington 6, D.C.
Atta: ' Mr. Tom Finlay (3 coples)

The RAND Corporation
1700 Main Street
Sante Moniea, Cslifornis
Attn: - Dr. Richard Latlter
(3 coples)

Raytheon Cormpany
Missile Systems Division
Bedford, Massachusetts
Attn:’ Me. Clark C. AdT




Raytbeon Cqmpany '
Advanced Systems Division

Waylend, Massachusetts

Atta: My, J. C,. Graban -

Republie Aviation Corporation
Guided mllilel Division

1000 Sixteenth Street, N.W,
Washington 6, D.C.

Atta: Mr. James No Mellox

Sandla Corpoxation
Sandia Base
P.0., Box 5800
Albuquerque, Nev Maxico.
Attn: Mr. James He. Scott
{2 copies)

Schluzperger Limited

408 Benk of the Southwest Pullding
Houston 2, Texes

Attn: Dr. Clark Goodman

| Selsmogreph Sersr.me CO*poro.tion

Box 1590
Tulss, Oklahoms

Atto: Dre Jomes B, Hevkins

General Geophysieal Company
750 Houston Club Building
Houston, Texas '
Attn: Mr. Thomes O. Hall
President, Society of
i Exploration Geophylicists

Dressor Blectronics
SI® Division

* P.0, Box 22187

Houston 27, Texas
Attn: Mr. George Peck, President

Spece Blectromics Corporation
930 Air Vay

Glendale 1, Celifornia

Attn: Wre. Re N, Ghose

Sperry Gyroscope {ompany

Sperry Rand Corporation

1000 Sixteenth Street, N.Wo

Sulte 406

washington 6, D.C.

Attas Mre A. Atley Peterson
(3 coptes)

Sperry Gyroscope Compeny

Sperry Rand Coryporation

Great Neck, long Yslend, New York
Attng Dr, Willlam Rubin

¥. 7. Sprengpether Iustrugent
CO@W; Ince
4567 Swan Avenue

Sts touis 1Q, Missourl

Attns Mr, R. ¥, Houtly

St. Louis University
Institute of Technology
3621 Olive Street

St. Louis 8, Missquri
Attns Dr. Carl Kisslinger

" Stenford Research Institute

Menlo Perk, Celifornis
Attn. Dr. Rol? Dyce (3 -copies)

Stromberg Carlson Division
General. Dynamics Corporation
Rochester 3, New York

Attn: Mr. Stanley E. Benson

. Sylvenis Electric Produc? s, Inc.-

1120 Comnecticut Avenve, W.W.
Weshington 6, D.C.
Attn: Mr. ¥W. J, Coeri

Technical Operations, Ins.
South Avenue

Burlington, Massachusetts .
Attn: Dr. Erié 7. Clarke

Technical Reseerch Group, Inc.
2 Aertal Vay
Syosset, long Island, New Yorlke

. Attn; Mr, Raphael Avonson
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S

Texaco Bxperiment, Inc.
Richmond, Virginis
Attn: Dr. Lloyd Line

Temo' Inc.

Research and Technical Department.
P.0. Box 509

Beacon, New York

Attn: Dr. L. C. Roess

Texas Instruments, Inc.

Exchange Bank Building

Attg: Mr, ¥red Agnich
Vico Presldent

Thompson Ramo Wooldridge
8433 Falldbrook Avenus
Canogs Park, Callfoxnls
Attn: Dr. Neo.l S. Anderson

(3 copies)

Tracerlab, Inc.
Waltham, Massachusetis
Attn: Mr, Richard Bersin

United Control Corporstion
k540 Uhion Bay Plsce
Seattls, Washingtom: .
Atta: Mr, Robert C. Grandy °

United BlectroDynamics; Ins.

200 Allaxdele Road

Pasadena, CalliZfornias

Attn: Dr. Reymond A. Peterson
© (2 coples)

Vitro Laboratories

West Orange Labovatory
200 Pleasany Valley Way
West Orange, New Jexsey
Atta: Dr. Stephen Tukeslk

A-?S :

Western Electric Company, Ince
Defense Projects Division

220 Church Street

New York 13, New York

Attn: Mr. .Harvey F. Connor, Jr.

Western Geophysical Carporation
523 West Sixth Street

los Angeles 14, Culifornia
Attn: Mr. Carl E. Savit

Westinghouse Electrie Corporation
Defense Product Headquaxrters

1000 Connecticut Avenue, N.V.
Vashington 6, D.C.

Attn: Dr, Vincent Berinatl

(3 coples)

University of Wisconsin

6021 South Highland Road

Madison 5, Wisconsin

Attn: Prof. Geoxge P. Woollard
Director, Geophysicel end
Polar Reseaxch Center

Wolf Research and Development
Gorporation

162 Boylaton Styeet

Boston 16, Massachusetts

Abtn: Nr. Willign M. Wolf

Alvenced Pesearch Projects Agency
(20 eopies) Dr. Charles C. Bates,
Mr. Russell Beard, Brig. Gen.
Austin #. Betts, Mr. Csrlion Beyer,
Mr. James Blower, Col. Thomas W.
Brundage, Lt. Comdr. Donald
Chandler, Mr. Donald Clements,

Mr. Grady C. Frank, Mr. Theodore
A. George, Maj. John A. Poulgon,
Mr. James Spriggs, Lt: Col. Roy
C. Wetidloer

Me. Theodore A. George, ARPA
Secretary, Ad Hoe Group on
Detection of Nuclear Detonsiions
(35 copies)




Institute for Defense Analyses
(15 coples)
Dr. Joseph W, mr& Jr.
Mr. George Brady
Mr. Robert Donchue
Mr. Henry Fowlsr
Mr. Walter C. Freeman
Mr. David A. Xatcher
Prof. leon lederman
Dr. Jesse Orlansky
Mr. Peter Seawlta
Dr. Benson Tuycker

A3l




-

U
&

-+

f

-«
:

&
1
s
¥

ADDENDUM TO DISTRIBUTION LIST

A, GOVERNMENT ORGANIZATIONS

National Aercnayties and Space Mn.iniltz'ltipn

Wagshington 25, D.C.
Attn: Dr. Gordon McDonald

Consultent, Theoretical Division

2. INDUSTRIES, UNIVERSITIES, SCIENTIFIC ORGANIZATIONS

Alpine Geophysical Auocutvu, Ine.

10 Oak Street

Roxwood, New Jersey

Attn; Mr. Walter €. Beckean
President

Applied Magnetlcs Corporetion
P.0. Box 368

1407 Norman Firestone Road

Santa Barbare Alirpoxt

Goleta, Callfornta .
Aitn: Mr. H, R, Frank, President

Applied Research Associates, XIne.
6541 North Lemay Boulevesd
Austin, Texas

Attn: My, William Slarner, Jra

University of California
Seismographic Station
Berkeley 4k, California
Attn:; Dre. Don Tocher

Cernegie Institution
Waghington, D.C.
Attn: Dr. Richard Bs Roberts

Generel Electric. Compeny
Gne River Road

Schenectedy 5, New York
Attn: Mr. Rodbert So ROChlin

Hall-Sears, Inc,

242k Branard Street

Houston 6, Texas

Attn: Mr. Ernest M. BAll, JY.

D, 8. Xermnedy and Company
%32 south Main Street
Cohasset, Massachusetis
Attn: M Peter Covel

Leeds ard Northrup Company
Regsearch and Development Center
Dickerson Road

¥Yorth Wales, Pennsylvania

Attn; Mr. N, E. Polster {2 coples}

McQuiston Assoclates

8733 Sunset Boulevard

1os Angeles 46, Celifornis

Attny Mr. J. H. McQuistou
President

Mississippi Industrial and
Technological Regearch Comalssion

94T Deposit Guaranty Bank Building

P.0. Box 1037

Jackson 5, Mississippl

Attn: DZ‘. A. D. &lttle’ Jr.

Richfield 041 Corporetlon
1900 Crescent Avenue

Ansheim, Califomie

Attn: MNiss Teresa B. Chenbers

VWestinghouse Electrie Corporation
Materials Engineering Department
Radietion and Rucleonics Laboratory
P.O. Box 355

Pittsburgh 30, Pennsylveaia

Attn: Mr. K. H, Sun, Manager
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